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Abstract 

  Joint Operational Support Airlift Center (JOSAC)/United States Transportation 

Command (USTRANSCOM) long range flight planners utilize a number of formulas and 

planning factors when planning missions.  Air Force Pamphlet (AFPAM) 10-1403, Air 

Mobility Planning Factors, includes an aircraft block speeds table for USAF Major 

Weapons Systems (MWS) and Civil Reserve Air Fleet (CRAF) aircraft.  This table 

provides flight planners a reference to quickly determine aircraft flight times between 

airfields based upon distance.  They can subsequently use this information to plan the 

mission crew duty time (CDT) and flight duty periods (FDP) for each mission they plan.  

Currently, no aircraft block speeds table exists for Operational Support Airlift (OSA) 

aircraft.  This research provides a method to calculate the aircraft block speeds table for 

JOSAC/USTRANSCOM aircraft.    

  Evaluation of the model used in building the aircraft block speeds table requires 

examination of almost 200,000 flights over the course of almost five years.  A linear 

regression model is incorporated resulting in unique equations that are used to create 

aircraft block speeds for specific flight distances.  For the given data set, each flights 

distance versus average flight time is regressed, providing an equation for the average 

predicted distance per unit of flight time.  Additionally, each flights average speed versus 

distance is regressed, providing an equation for the predicted speed per unit of distance. 

  23 different United States Air Force (USAF) OSA aircraft models are examined.  

These aircraft are further broken down into 13 different groups based upon aircraft cruise 

speed.  Regression statistics are analyzed and used to determine the significance and 
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goodness-of-fit of the model to each aircraft.  Results obtained from this research provide 

insights into the usefulness of a JOSAC/USTRANSCOM aircraft block speeds table.  

Overall, the models do a good job of predicting the speed of each aircraft per unit of 

distance.  Based upon this research, it makes sense to create an OSA aircraft block speeds 

table to be used by JOSAC/USTRANCOM for long term mission planning.  
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AIRCRAFT BLOCK SPEED CALCULATIONS FOR JOSAC/USTRANSCOM 

AIRCRAFT USING LINEAR REGRESSION  

 

I.  Introduction 

Background 

           The Joint Operational Support Airlift Center (JOSAC) is the single manager for 

scheduling all Department of Defense (DoD) continental United States Operational 

Support Airlift (OSA) requirements.  As part of United States Transportation Command 

(USTRANSCOM), JOSAC performs consolidated scheduling of continental United 

States OSA aircraft.  OSA missions move high priority passengers and cargo while 

improving readiness and providing cost-effective training of aircrews (Department of 

Defense United States Transportation Command, 2010).  In order to accomplish its 

mission, JOSAC utilizes long range mission planners to build flying missions.   They 

need to be able to quickly check the big-picture feasibility of proposed OSA missions.  

Specifically, they need to see if an aircraft and crew can fly a certain mission within a 

certain time frame.  Whether or not they can drives how the planners build that specific 

mission in terms of type and number of aircraft, number of crews, and days allotted to 

each mission.   

JOSAC long range mission planners have several tools to use at their disposal.  

They use airlift and aeromedical evacuation formulas and mobility planning factors taken 

from Air Force Pamphlet (AFPAM) 10-1403, Air Mobility Planning Factors.   However, 

one tool they do not have is an aircraft block speed table designed specifically for OSA 

aircraft.  Aircraft block speed is an average speed per aircraft per distance that can be 

used to estimate mission flight duty period (FDP) and crew duty time (CDT).  An aircraft 
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block speeds table exits in AFPAM 10-1403 for USAF Major Weapons Systems (MWS) 

and Civil Reserve Air Fleet (CRAF) aircraft, but not for OSA aircraft.    

This paper is specifically concerned with whether or not it makes sense to build   

an aircraft block speeds table for OSA aircraft.   It examines almost 200,000 OSA flights 

over the course of almost five years, taken from a USTRANSCOM database.  It breaks 

23 different aircraft up into 13 groups based upon aircraft cruise speed.  A linear 

regression model is used to determine unique equations that can then predict each groups 

speed per unit of distance, and ultimately, each groups block speed per unit of distance.  

Finally, regression statistics are analyzed and used to determine the significance and 

goodness-of-fit of the linear regression model to each aircraft group.       

Problem Statement 

The purpose of this research is to determine, based upon an analysis of historical 

data, whether or not it makes sense to build an aircraft block speeds table for OSA 

aircraft, and if it does, to create that flight planning tool.   

Research Objectives 

 To understand if an aircraft block speeds table for OSA aircraft makes sense to 

build, this research effort has set forth the following research objectives: 

• Determine the linear regression equation predicting speed versus distance for 

each aircraft.   

• Through an examination of each aircraft’s regression statistics, determine how 

well the data observations are replicated by the linear regression model. 

• If the linear regression model is deemed appropriate, build an aircraft block 

speeds table for OSA aircraft. 
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II.  Literature Review 

Overview 

 This chapter provides a discussion on the use of air mobility planning factors and 

aircraft block speed tables.  It examines how block speeds are calculated and why they 

are important to the global air mobility system.  Finally, this chapter provides an 

overview of the linear regression model definitions, statistics, and techniques.  

Air Mobility Planning Factors 

 Air mobility planning factors are designed to help flight planners make gross 

estimates about mobility requirements in the early stages of the flight planning process.  

They provide flight planners approximations that can be used to determine the suitability   

of a specific mission given certain parameters.   They are planning factors to be used well 

prior to mission execution, and as such, should not be used for short term mission 

planning (HQ AMC/A3XP, 2011).   

Calculations for the Number of Cargo Missions Required, Number of Passenger 

(PAX) Missions Required, Total Missions Required, Time to Arrival, Cycle Time, 

Closure, Fleet Capability, Fleet Capacity, Airfield Throughput Capability (station 

capability), Aeromedical Evacuation Missions (number required per day), and 

Aeromedical Evacuation Crew (number required for missions flown) are airlift and 

aeromedical evacuation formulas that may be used by JOSAC long range flight planners.  

Many of these formulas use aircraft block speeds in their calculations.  For example, 

Time to Arrival is calculated by summing the Active Route Flying Time (ARFT) and the 

Active Route Ground Time (ARGT).  The formula for ARFT is given in Equation 1. 
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 𝐴𝑅𝐹𝑇 = �
𝐷𝑖𝑠𝑡1

𝐵𝑙𝑜𝑐𝑘 𝑆𝑝𝑒𝑒𝑑1
� + �

𝐷𝑖𝑠𝑡2
𝐵𝑙𝑜𝑐𝑘 𝑆𝑝𝑒𝑒𝑑2

� + �
𝐷𝑖𝑠𝑡3

𝐵𝑙𝑜𝑐𝑘 𝑆𝑝𝑒𝑒𝑑3
� + ⋯ 1 

Thus, it is important that an accurate set of block speed data exists that flight planners can 

quickly reference for calculations made in these initial stages of mission planning (HQ 

AMC/A3XP, 2011).   

Block Speed in the Global Air Mobility System 

 Many of today’s defense transportation models that deal with airlift make use of 

fundamental algebraic relationships that characterize the movement of cargo and 

passengers.  With these relationships and appropriate planning factors, calculations can 

be made that are vital to the military transportation system.  One important calculation, 

and the focus of this research, is aircraft block speed.  Block speed is defined as the leg 

distance divided by the total elapsed time, from aircraft brake release on takeoff to block-

in (i.e., parking) after landing.  The aircraft block speed computation is shown in 

Equation 2. 

 𝐵𝑙𝑜𝑐𝑘 𝑆𝑝𝑒𝑒𝑑 (𝐾𝑡𝑠) =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑁𝑀)

𝑇𝑜𝑡𝑎𝑙 𝐸𝑙𝑎𝑝𝑠𝑒𝑑 𝑇𝑖𝑚𝑒 (𝐻𝑟)
 2 

These calculations, relationships, and planning factors serve as the basis for conducting 

quick look assessments, what if analyses, and long range mission planning (Brigantic & 

Merrill, 2004).   

 As opposed to a model, the real world global air mobility system is highly 

complex.  The simple calculations, relationships, and planning factors used by mobility 

flight planners imply perfect scheduling, an assumption that will never be actually 

achieved.  Uncontrollable random variables within the transportation system result in 

constraints imposed upon the actual metrics being used.  Using only these computed 
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numbers for planning will tend to overestimate the true mobility capability of a system.  

For this reason, these calculations alone should not be used for flight planning close to 

mission execution.  These planning factors should be used early in the mission planning 

process when mission specific parameters have yet to be defined (Brigantic & Merrill, 

2004).   

Linear Regression 

Linear regression is a mathematical technique whereby one variable is used to 

help predict the behavior of another.  A line is fit to a set of data that best estimates the 

linear relationship between the observations.  Much of the theory behind linear regression 

techniques is based upon the study of linear algebra.  For example, the equation of a 

straight line is shown in Equation 3. 

 𝑦 = 𝑏 + 𝑚𝑥 3 

In this equation, b denotes the y-intercept and m denotes the slope of the line.  Similarly, 

the equation of a linear regression model is shown in Equation 4. 

 𝑌� = 𝛽0 + 𝛽1𝑥 4 

In this equation, β0 denotes the y-intercept and β1 denotes the slope of the regression line 

(Milton & Arnold, 2003).   

 To estimate the regression line, a logical way to estimate the parameters β0  and β1 

must first be found.  To do this, the linear regression model must be rewritten in an 

alternative form.  Each observation taken from the data set varies somewhat about its 

mean value.  Ei denotes this random difference.  A different way to express the linear 

regression model is with the addition of Ei and is depicted in Equation 5 (Milton & 

Arnold, 2003). 
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 𝑌𝑖 = 𝛽0 + 𝛽1𝑥𝑖 + 𝐸𝑖 5 

 The data set consists of a collection of n pairs (xi, yi), where xi  is an observed 

value of the variable X and yi  is the corresponding observation for the random variable 

Y.  The observed value of a random variable usually differs from its mean value by some 

random amount.  This is shown in Equation 6. 

 𝑦𝑖 = 𝛽0 + 𝛽1𝑥𝑖 + 𝜀𝑖 6 

In this equation, 𝜀𝑖 denotes a realization of the random variable 𝐸𝑖 when 𝑌𝑖 takes on the 

value 𝑦𝑖.  Then, by letting b0 and b1 denote the estimates of 𝛽0 and 𝛽1, respectively, and 

letting ei denote the vertical distance from a point (xi, yi) to the estimated regression line, 

each data point satisfies Equation 7. 

 𝑦𝑖 = 𝑏0 + 𝑏1𝑥𝑖 + 𝑒𝑖 7 

The term 𝑒𝑖 is called the residual.  Thus, the residual is the vertical distance from the 

point (xi, yi) to the estimated regression line (Milton & Arnold, 2003).   

 Minimizing the sum of the squares of these residuals is a way to get the best fit of 

the regression line.  This is called the method of least squares.  This method essentially 

picks the line that comes as close as it can to all observations simultaneously.  The 

residuals are squared before summing so that all negative residual values become 

positive.  If the residuals themselves were summed (without squaring them), the negative 

and positive values of these residuals would counteract each other and their sum would 

equal zero (Milton & Arnold, 2003).   

 To determine how well the least squares line fits the data set, the coefficient of 

determination (R2) should be examined.  R2 is the percentage of variation in y explained 
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by x or by the fitted regression equation.  It gives some information on the goodness-of-

fit of the model.  It shows how well the computed regression line approximates the actual 

data set.  A high R2 (values near 1) means that the linear relationship between x and y is 

strong, or that the model explains the data well (Winston, 2004).    

 A t-test may be used to test the significance of the linear relationship found in the 

data set.  By comparing a computed t-statistic to the value found upon examination of the 

t-distribution at a specific level of significance (α), a conclusion can be drawn as to the 

strength of the linear relationship between x and y.  The p-value can also be used for this 

analysis.  For the intercept and slope of the model, the p-value gives the probability that 

the value taken from the t-distribution at a specific α is greater than or equal to the 

computed t-statistic.  A p-value less than α means there is a significant linear relationship 

found in the data set (Winston, 2004).       

 An F-test may be used to test the appropriateness of the linear regression model.  

This is a statistical method for detecting model lack-of-fit based upon an examination of 

the residuals.  The residual or error sum of squares can be split up into two components 

based upon to the sources of error.  The portion attributable to natural variability is called 

pure error.  The portion attributable to inappropriateness of the model is called error due 

to lack of fit.  An F-test compares statistics based upon these two partitions.  A 

conclusion can then be drawn as to the appropriateness of the linear regression model.  

An F-test significance value less than a specific α means the linear regression model is 

appropriate (Winston, 2004).      

 A value from the data set that appears far removed from the rest of the data set is 

called an outlier.  Outliers may show up because they are legitimate observations whose 
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values are simply unusually large or small.  Or they may show up as the result of an error 

is measurement, poor data collection technique, or a mistake in recording or entering the 

data points.  In this case, the outlier may be corrected or the data point may be dropped 

from the data set (Milton & Arnold, 2003).   
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III.  Methodology 

Overview 

 This chapter describes the origin of the data and provides an explanation of the 

method used to analyze the data. 

Data Source 

 USTRANSCOM provided the data set from which all analysis was conducted.  

The data covered an almost five year period between May 2008 and April 2013 and 

included a total of 199,398 flights by 23 different types of OSA aircraft.  The data was 

transcribed into a table like the one shown in Figure 1.   

 

Figure 1 - Data Source 

Fields included in the data set were:  Leg ID, Departure DTG (Date Time Group), 

Mission ID, ICAO (Airport) Code, Arrival DTG, Seat Configuration, Seat Availability, 

Cargo Configuration, Cargo Availability, Leg Number, Distance, True Course, Ground 

Time, Flight Time, Mission Time, Softpax Cargo, Aircraft Type, Departure ICAO, and 

Arrival ICAO.  Not all of these fields were applicable to this study.  Therefore, not all of 



10 

these fields were used.  Only the Leg ID, Departure DTG, Mission ID, Arrival DTG, 

Distance, True Course, Flight Time, Aircraft Type, Departure ICAO, and Arrival ICAO 

were used in the remainder of this study.     

 The data set for the 23 OSA aircraft was first sorted into 13 sub-groups based 

upon aircraft cruise speed.  These cruise speeds were provided by USTRANSCOM.  

Several of the aircraft have identical cruise speeds and were subsequently grouped 

together.  The 23 types of aircraft with their published cruise speeds are given in Table 1. 

Table 1 - Aircraft With Cruise Speeds 

 

The 13 sub-groups with their associated cruise speeds are given in Table 2. 
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Table 2 - Aircraft Sub-Groups With Cruise Speeds 

 

The data set for each of these sub-groups was further broken down by direction of flight.  

This was done through examination and by sorting the data by true course.  Each of the 

13 sub-groups was separated into three data sets:  flights that traveled east, flights that 

traveled west, and all flights combined together.   

Data Sorting 

 For purposes of brevity, the remainder of this methodology will focus on one 

aircraft sub-group, UC35A/B/C/D.  The UC35A/B/C/D data set consists of 19,250 

observations.  It was separated into three groups that will be referred to as UC35A/B/C/D 

East, West, and All.  The UC35A/B/C/D East data set (9,507 observations) was 

transcribed into a table like the one shown in Figure 2. 
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Figure 2 - UC35A/B/C/D East Data Set 

The UC35A/B/C/D West data set (9,743 observations) and the UC35A/B/C/D All data 

set (19,250 observations) were transcribed into similar tables.  However, the remainder of 

this chapter will examine only on the UC35A/B/C/D East data set.  All other calculations 

for this and all other aircraft sub-groups were similarly computed before they were 

analyzed.   

 Next, a pivot table was created using the UC35A/B/C/D East data set and the 

distance and flight time fields.  The average flight time for each distance observation in 

the data set was computed.  This distance and average flight time were sorted and 

summarized in a pivot table like the one shown in Figure 3. 
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Figure 3 - Distance vs. Time 

The speed for each distance and average flight time pairing was then calculated using the 

formula given in Equation 8. 

 
𝑆𝑝𝑒𝑒𝑑 (𝐾𝑡𝑠) =

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑁𝑀)

�𝑇𝑖𝑚𝑒 (𝑚𝑖𝑛)
60 �𝑚𝑖𝑛ℎ𝑟 �

�
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The resultant speeds are shown in a table similar to the one in Figure 4 . 
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Figure 4 - Speed vs. Distance 
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Fitting a Line 

The calculated speed versus distance was then regressed and a linear regression 

model was created.  The summary output of the regression and ANOVA (Analysis of 

Variance) table, displayed in Figure 5, was then analyzed.   

 

Figure 5 - UC35A/B/C/D East ANOVA Table (Initial) 

The summary output shows that the model has an F-test significance value of 

2 ∗ 𝑒−170 or 0.  Because this value is less than α = 0.05, we can say that the linear 

regression model is appropriate.  It also shows that the model has a R2 of 0.44.  So 

approximately 44% of the variation in the model is explained by the fitted regression 

equation or the regression line (Predicted Speed).  Finally, the summary output shows 

that the model has a p-value of 2 ∗ 𝑒−170 or 0.  Because this p-value is less than α = 0.05, 

we can say that there is a significant linear relationship found in the data set.   

 

 

 

 



16 

Data Cleaning 

The Line Fit Plot (Figure 6) and Residual Plot (Figure 7) were then analyzed.   

 

Figure 6 - UC35A/B/C/D East Line Fit Plot (Initial) 

 

Figure 7 - UC35A/B/C/D East Residual Plot (Initial) 
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Based upon an initial inspection of the plots, the UC35A/B/C/D East data set 

appeared to contain several invalid data points.  For example, several flights existed that 

had the same Departure and Arrival ICAOs.  These points had flight times of 0 or 1 

minute and distances of 1 or 3 NMs.  In actuality, there were no 0 minute flights that 

traveled 1 mile.  These points were most likely entered in error.  Thus, they were not 

valid for purposes of this study and were thrown out.   Similarly, 

JOSAC/USTRANSCOM standard practice is to input a value of 25 minutes into the 

Flight Time field of the database for all flights less than or equal to 25 minutes.  Since 

they are not valid time and distance combinations, these points with flight times of 25 

minutes or less serve no useful purpose to this study.  They were therefore thrown out as 

well.  Examples of these can be seen in Figure 8, Figure 9, and Figure 10. 

 

Figure 8 - UC35A/B/C/D East Data Set (Invalid Points) 
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Figure 9 - UC35A/B/C/D East Line Fit Plot (Invalid Points) 

 

Figure 10 - UC35A/B/C/D East Residual Plot (Invalid Points) 

 Based upon an initial visual inspection of the plots, the UC35A/B/C/D East data 

set appeared to contain several outliers as well.  For example, the data point with a 

distance of 2,675 NMs and a speed of 411.3 Kts looked to be an outlier.  The single point 
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used to populate the plots was built from four flights, each with a distance of 2,675 NMs.  

This distance was over 400 NMs further than the next closest observation.  In fact, this 

distance is well beyond the range of the aircraft.  Most likely, these missions were flown 

with a fuel stop in between the Departure and Arrival ICAOs.  Because there is no way to 

know what the correct time and distance combination actually was for these points, they 

were discarded.  This is shown in Figure 11, Figure 12, and Figure 13. 

 

 

Figure 11 - UC35A/B/C/D East Data Set (Outliers) 

 

 

Figure 12 - UC35A/B/C/D East Line Fit Plot (Outliers) 
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Figure 13 - UC35A/B/C/D East Residual Plot (Outliers) 

This process of data cleaning and removing or fixing all the invalid data points 

and outliers was repeated until all that remained in the data set were valid flights.  Once 

the UC35A/B/C/D East data set was cleaned, the process of creating a pivot table, 

calculating the speed, regressing the data, and analyzing the output was repeated.  A final 

UC35A/B/C/D East regression model was created.  The results of this process are seen in 

Figure 14, Figure 15, and Figure 16. 

 

Figure 14 - UC35A/B/C/D East ANOVA Table (Final) 
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Figure 15 - UC35A/B/C/D East Line Fit Plot (Final) 

 

Figure 16 - UC35A/B/C/D East Residual Plot (Final) 
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to be valid.  They are legitimate observations whose values are simply small.  Outside of 

these points, the variance in the residuals appears to be relatively constant.     

 As seen in Figure 14, the summary output shows that the new model has an F-test 

significance value of 9.82 ∗ 𝑒−274 or 0.  Because this value is less than α = 0.05, we can 

say that the linear regression model is appropriate.  The summary output also shows that 

the R2 of the new model increased from 0.44 to 0.64.  So approximately 64% of the 

variation in the model is explained by the fitted regression equation or the regression line 

(Predicted Speed).  This new model provides a better goodness-of-fit than did the 

previous model.   The summary output also shows that the model has a p-value of 

9.82 ∗ 𝑒−274 or 0.  Because this p-value is less than α = 0.05, we can say that there is a 

significant linear relationship found in the data set.  This new model appears to explain 

the data well.   

Regression Equation 

Through examination of the summary output, the coefficients of the regression 

equation (rounded to 294.52 and 0.05) were found.  See Figure 17. 

 

Figure 17 - UC35A/B/C/D East ANOVA Table (Final) 
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The final regression equation could now be written (Equation 9).  This equation comes as 

close as possible, using the method of least squares, to all the observations 

simultaneously.    

 𝑦𝑖 = 294.52 + 0.05𝑥𝑖 9 

This equation could then be used to calculate a predicted block speed for any specific 

flight distance desired.  A table was created using the regression equation to predict the 

block speed for a series of distances ranging from 250 NMs to 2,750 NMs in intervals of 

250 NMs. This table of block speeds can be seen in Table 3.        

Table 3 - UC35A/B/C/D East Block Speeds 

 

Repeat Calculations 

 These calculations, and the analysis that followed, were then repeated for the 

UC35A/B/C/D West and All data.  Regression equations were found and block speed 

tables were created.  Finally, this entire process, from data sorting to calculating the block 

speeds, was repeated for the remainder of the 13 aircraft groups.     
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IV.  Analysis 

Block Speed Tables 

Final block speed tables were compiled for aircraft flying East, flying West, and 

flying any direction.  Mission planners should make the final decision as to which table is 

most appropriate for their use.  Final block speed tables for all 13 aircraft sub-groups are 

displayed in Table 4, Table 5, and Table 6. 

Table 4 - Block Speeds (East) 

 

Table 5 - Block Speeds (West) 
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Table 6 - Block Speeds (All) 

 

With the exception of one aircraft (C130E), all block speeds increase as the 

distance increases and all block speeds appear to make sense.  The suspect block speeds 

of the C130E may be due to the limited number of C130E observations used in this study.  

There were only 32 C130E observations in the data set, by far the fewest of any aircraft.   
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Regression Statistics 

 F-test significance values from all final computed regression models are displayed 

in Table 7. 

Table 7 - F-Test 

 

 Analysis of all 13 sub-groups showed that with the exception of one aircraft 

(C130E), all F-test significance values were less than α = 0.05.  Thus, we can say that the 

linear regression model is appropriate.  The high F-test significance values of the C130E 

may be due to the limited number of C130E observations used in this study.  Again, there 

were only 32 C130E observations in the data set, by far the fewest of any aircraft. 

 Some of the models do a good job of explaining the percentage of variation in the 

data.  These models have relatively high R2 values.  The linear relationship between 

block speeds and distances in these models is strong.  For the other models, not much of 

the variation in the data is explained by this relationship.  Thus, there was very little 

change in block speed for each change in unit of distance.   
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Knowing the block speed for each of these sub-groups, which the analysis 

identified, should provide adequate information regardless of distance.  For example, the 

block speeds for the sub-group with the smallest R2, C26B/E West, differ by only 2 Kts 

throughout the entire range of distances (201 Kts vs. 203 Kts).  So regardless of distance, 

using a block speed of 201 Kts or 203 Kts in flight planning calculations should provide 

very similar results.  Attempting to explain the variance in the data was not one of the 

objectives of this research.  Checking for the appropriateness of the linear regression 

model was.  Overall, the linear regression model remains appropriate.                

Model Accuracy 

 Similar aircraft flight profiles were plugged into commercial flight planning 

software.  Multiple distance and direction combinations were employed.  Use of this 

software yielded similar results to those computed from the tables in this study.  The 

computed block speed tables appear to accurately model the flight profiles of these OSA 

aircraft.       
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V.  Conclusion  

 Almost 200,000 flights, flown by 23 different OSA aircraft, were examined in this 

study.  A linear regression equation predicting speed versus distance for each aircraft sub-

group was determined.  Regression statistics for each of these sub-groups were analyzed.  

Overall, the linear regression models did a good job of replicating the data observations 

and the models were deemed appropriate for use.  Ultimately, aircraft block speed tables 

for these OSA aircraft were constructed.   

 Future research in this area should include using inputs other than distance to 

construct a linear regression model.  Examination using actual course flown instead of 

simply East versus West could explain more of the variance in the data.  For example, 

calculated aircraft block speeds may differ greatly for aircraft flying on a 010° true course 

versus a 090° true course.  Detailed inspection of the departure and arrival airfields could 

explain more of the variance as well.  For example, aircraft flying to/from dense, high 

traffic airfields may spend more time covering a similar distance than aircraft flying 

to/from smaller, low volume airfields due to routing and airspeed restrictions.         

 Future research should also include an examination of what may happen to each 

model’s R2 if more of the low flight time observations were removed from the data set.  

These observations were deemed valid, but their removal may ultimately provide a more 

precise model.  In addition, it should include whether or not different linear regression 

equations should be used for different distance ranges.  A model’s regression equation for 

distances between 0 and 250 NMs may differ significantly from a model’s regression 

equation for distances between 2,000 and 2,250 NMs.  Finally, actual JOSAC computer 

flight plans (CFPs) should be crosschecked to ensure these block speed tables continue to 
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accurately model the data.  Remember, however, that these block speed tables simply 

provide a long range planning tool and should not be used for short term mission 

planning.  As such, CFP numbers will not identically match those provided by these 

block speed tables.           
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Appendix I 

Regression Plots 

 All final Line Fit Plots and Residual Plots are shown in Figure 18 to Figure 30. 

 C130E East  C130E East 

 C130E West  C130E West 

 C130E All  C130E All 

Figure 18 - C130E Plots 
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C20G East C20G East 

C20G West  C20G West 

 C20G All  C20G All 

Figure 19 - C20G Plots 
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C21 East  C21 East 

 C21 West  C21 West 

 C21 All  C21 All 

Figure 20 - C21 Plots 
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C26B/E East  C26B/E East 

 C26B/E West  C26B/E West 

 C26B/E All  C26B/E All 

Figure 21 - C26B/E Plots 
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 C38 East  C38 East 

 C38 West  C38 West 

 C38 All  C38 All 

Figure 22 - C38 Plots 
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 C40 East  C40 East 

 C40 West  C40 West 

 C40 All  C40 All 

Figure 23 - C40 Plots 
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 C9B/DC9 East  C9B/DC9 East 

 C9B/DC9 West  C9B/DC9 West 

 C9B/DC9 All  C9B/DC9 All 

Figure 24 - C9B/DC9 Plots 
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 UC35A/B/C/D East  UC35A/B/C/D East 

 UC35A/B/C/D West  UC35A/B/C/D West 

 UC35A/B/C/D All  UC35A/B/C/D All 

Figure 25 - UC35A/B/C/D Plots 
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 C12D/UC12M East  C12D/UC12M East 

 C12D/UC12M West  C12D/UC12M West 

 C12D/UC12M All  C12D/UC12M All 

Figure 26 - C12D/UC12M Plots 
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 C12F East  C12F East 

 C12F West  C12F West 

 C12F All  C12F All 

Figure 27 - C12F Plots 
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 C12R/V East  C12R/V East 

 C12R/V West  C12R/V West 

 C12R/V All  C12R/V All 

Figure 28 - C12R/V Plots 
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 C12T/U East  C12T/U East 

 C12T/U West  C12T/U West 

 C12T/U All  C12T/U All 

Figure 29 - C12T/U Plots 
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 UC12B/F/W East  UC12B/F/W East 

 UC12B/F/W West  UC12B/F/W West 

 UC12B/F/W All  UC12B/F/W All 

Figure 30 - UC12B/F/W Plots 
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